BIOCHEMICAL SOCIETY TRANSACTIONS
net effect would be the same. The 5,12-DHETEs produced are the 6-trans epimers formed by non-enzymic hydrolysis of LTA4. The increased amount of these compounds, found in the presence of arachidonic acid and ionophore, will result from a build up of L T A~ where the is unlikely that further metabolism of LTB4 to 20-hydroxy- , 1985) . Since these experiments were performed in the presence of the cyclic nucleotide phosphodiesterase inhibitor, 3-isobutyl-1-methylxanthine (1 mM), an effect on cyclic AMP generation seemed likely. We have, therefore, investigated the effects of PDBu on adenylate cyclase activity in GH3 cell homogenates. Cells grown in monolayer culture in Ham's F10 medium supplemented with 10% (v/v) fetal calf serum, penicillin/ streptomycin (100 units/ml) and amphotericin B (0.25 Mg/ ml) were washed, scraped into ice-cold phosphate-buffered saline and pelleted (200g, lOmin, 4°C). The pellet was washed twice with Hepes (50 mM)/EDTA (1 mM), pH 7.4, Incubations were carried out at 37°C for 1Omin and were stopped by heating at 95°C for 3min. Cyclic [32P]-AMP was purified by Dowex and alumina chromatography as described by Salomon et al. (1974) and measured by liquid scintillation counting.
PDBu (1 p M ) stimulated adenylate cyclase activity as observed previously (Brostrom et al., 1982) by approx. 50%. However, preincubation of cells or homogenates with PDBu (1 p M ) for 30 min failed to inhibit VIP stimulation of adenylate cyclase in contrast to the effect on intact cells. This result suggests that the stimulatory and inhibitory effect of PDBu on adenylate cyclase activity may be mediated by separate mechanisms. The only known cellular receptor for phorbol esters is the Ca2+-and phospholipid-dependent protein kinase, C-kinase (Castagna et al, 1982) , and, since the non-tumour-promoting analogue, 4$-phorbol, produced none of the above effects, it is likely that C-kinase is responsible for mediating both responses.
Preincubation of GH3 cells with PDBu resulted in enhancement of NaF (10 mM) stimulation of adenylate cyclase activity, suggesting that PDBu acts distal to the regulatory N units of cyclase (see Codina et al, 1984) . However, inhibition of VIP stimulation is likely to occur at or 613th MEETING, CARDIFF near t o the VIP receptor. As PDBu was unable to inhibit VIP stimulation of cyclase in broken cells, it is possible that an intermediary component between C-kinase and adenylate cyclase is lost on homogenization. , 1983) . In the present work we have extended our study on the action of this hormone on the Na+/K' pump in isolated rat liver cells and examined the effects of other hormones such as vasopressin and angiotensin, which are thought to use the same mechanism of action in rat liver (Exton, 1981) . In addition, the role of CaZ+ in the cell response to the three hormones was investigated.
Isolated rat liver cells were porepared and incubated in an
Eagle's medium (pH 7.4 at 37 C) containing 1.8 mM-Ca2+
and supplemented with vitamins, amino acids and bovine albumin (2%), as described by Berthon et al., (1983) . The Na+/K+-pump activity was measured by using oubainsensitive =Rb+ (1 mM) influx and the internal Na+ concentration ( [Na+Ii) determined from the "Na+ content of cells pre-incubated with the tracer for 30 min. Ca2+-free media were supplemented with EGTA (200 pM). Cytosolic CaZ+ concentration ( [Ca2'Ii) was lowered by using the intracellular Ca2+ chelator quin2 (Tsien et al., 1982) . The cells were incubated with quin2-acetoxymethylester (75 p M ) for 6min in the absence of external Ca2+ to promote a sustained drop in [Ca"] i or in the presence of 1.8 mM-Caz+ to (1984) . [Caz+] i was measured by using the fluorescence emission of the entrapped indicator.
Noradrenaline (1 p M in the presence of 5pM-propranolol), vasopressin (10 nM) and angiotensin (1 nM) stimulated the ouabain-sensitive K+ influx of the cell suspension ( Table 1 ). The hormone actions were dosedependent and blocked by the respective receptor antagonists. The cell responses to saturating doses of noradrenaline or angiotensin or vasopressin were not additive, suggesting that the three hormones use a common coupling mechanism to control the Na+/K+ pump. The stimulatory action was associated with a rapid decrease in [Na+Ii from about 17.0 f 0.72 mM to 12.1 5 0.22 mM. The effect was detectable as early as 15s and complete at 2min. This indicates that the Na+/K+ pump stimulation by the hormones is not the secondary consequence of an increase in [Na+Ii.
Loading the cells with quin2 in the absence of CaZ+ caused [Ca2+Ii to decrease from 175nM to 30nM. This action increased the Na+/K+-pump activity to a level close to that initiated by the hormones (10w-[Ca~+]~ cells; Table  1 ) without increasing [Na+Ii. This suggests that [Ca2+Ii in the range of submicromolar concentrations and probably by binding to inhibitory sites may control the Na+/ K+ pump in isolated rat hepatocytes, as recently reported in human red blood cells (Yingst & Hoffman, 1984) . In addition, the stimulatory effects of noradrenaline, vasopressin and angiotensin were abolished. Additional evidence for a role of Ca2+ was the finding that quin2 load in the presence of external Ca2+ ( n o r m a l -[~a~+ ]~ cells) not only restored the resting [Caz+Ji but also the basal level of the Na+/K' pump and its response to noradrenaline, vaso- The cells were incubated for 6min in a control medium supplemented with dimethyl sulphoxide (5p1) (controi cells) or in medium containing either no added Ca2+ and EGTA (200pM) (low-[Ca2+]i cells) or 1.8 mM-Ca2+ (normal-[Caz+Ii cells). The ouabain-sensitive "Rb+ influx was then measured in the presence of (-)-noradrenaline (NA, 1 C(M ; 5 pM-propranolol to block &receptors), vasopressin (VP, 1OnM) or angiotensin (AII, 1 nM). Results are means k S.E.M. of three to eight experiments.
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